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Physical Properties of Ultra-high Molecular Weight Metallocene Polyethylenes
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Physical properties of ultra-high molecular weight polyethylenes prepared with metallocene catalyst (n-UHMWPE)
were investigated. The m-UHMWPEs have weight average molecular weight (Mw) of 3.1 X 10° and 7.2 X 10° and
molecular weight distribution of these m-UHMWPEs are about 3, respectively. These m-UHMWPEs show high
tensile strengths compared with that of conventional UHMWPE prepared with Ziegler-type catalyst (zUHMWPE).
On the basis of transmission electron microscopic (TEM) observation, the lamellar thickness(=30 ~ 42nm) of
m-UHMWPE Mw=7.2 X 10°) is much higher than that(=17 ~ 27nm) of zUHMWPE.
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Table1l Mn, Mw, Mw/ Mn of UHMWPEs

No. PE Mn Mw Mw/ Mn
1 m-UHMWPE?  23X10° 7.2X10° 3.1
2 m-UHMWPE?  1.1X10° 3.1X10° 2.8
3 z-UHMWPE?  24X10° 2.0X10° 8.3

1) m-UHMWPE : ultrta-high molecular weight PE prepared
with metallocene catalyst

1) z-UHMWPE : ultrta-high molecular weight PE prepared
with Ziegler-type catalyst

(2)m-UHMWPE
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(1) m-UHMWPE
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(3)z-UHMWPE
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(3)z-UHMWPE (Mw =2.0X10°, Mw/Mn=8.3)

Fig.1 GPC curves of UHMWPEs
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Draw temperature : 150°C
Draw rate : 20mm/min.

Fig.2 Stress-strain curves of UHMWPEs
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Fig.3 Stress-strain curves of UHMWPEs
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Table2 DSC results of UHMWPE sheets

No. UHMWPE Mw  Density Tm"  AH?

[X10°] [kg/m’] [C] [J/gl
1 m-UHMWPE 3.1 927 136 129
2 7.2 927 137 140

3  z-UHMWPE 2.0 933 135 150

1) Tm : melting point
1) AH : heat of fusion
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Fig.4 TEM Images of UHMWPE sheets
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